Characterization of human type I and type II IMP dehydrogenases.
Human IMP dehydrogenase, a target for anticancer and immunosuppressive chemotherapy, exists as two isoforms, types I and II. Nonfusion sequences of each isoform were overexpressed in an IMP dehydrogenase-deficient strain of Escherichia coli and purified to homogeneity. Both recombinant isoforms were tetramers, which was in agreement with the subunit structure of the native mammalian enzyme. The results of initial velocity and product inhibition studies were consistent with an Ordered Bi Bi kinetic mechanism for both isoforms. Substrate affinities were similar for types I and II with Km values of 18 and 9.3 microM, respectively, for IMP, and 46 and 32 microM, respectively, for NAD.kcat values were 1.5 and 1.3 s-1 at 37 degrees C for types I and II, respectively. Xanthosine 5'-monophosphate and NADH inhibited the two isoforms with identical inhibition patterns and inhibition constants. Mycophenolic acid, however, inhibited the type II enzyme with a 4.8-fold lower K than the type I. Selective inhibitors of the inducible type II isoform may mitigate toxicity caused by inhibition of the constitutively expressed type I isoform.